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Development of a theoretical circuit_analysis model for express the lightning
surge characteristics of a wind turbine tower in the entire time domain.

Ikeda, Yoki
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A theoretical circuit model of vertical conductor is needed for high
accuracy lightning surge simulation targeted at a large-scale wind farm. A surge propagation
characteristic of a vertical conductor is revealed based on the result of a Finite Deference Time
Domain (FDTD) method and a small-scale experiment in this study. The propagation velocity of the
downward surge is about the same as the speed of light, which is the same as the propagation
velocity on the horizontal conductor. On the other hand, the upward surge reflected at the lower end

is slow at the lower part of the conductor and accelerates toward the upper end. If the conductor
length is shorter than about 20 times the cross-sectional diameter, the surge attenuation cannot be
negligible. The surge propagation speed appears to have decreased caused by the attenuation.



Finite Deference Time Domain FDTD
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[m] T [ns] v [m/ns]
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